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each equal to «•./-» and therefore at intervals of time, each equal to
-    /-, where a denotes the radius of that circle, u the angular velocity
in it, and b the radius of the circular cross section of the ring. This is proved by remarking that an infinitely narrowband from the outermost part of the ring has, at each point, a and b from its principal radii of curvature, and therefore (§ 134) has for its geodetic lines the great circles of a sphere of radius Jab, upon which it may be bent.
306. In all these cases the undisturbed motion has been circular or rectilineal, and, when the motion has been stable, the effect of a disturbance has been periodic, or recurring with the same phases in equal successive intervals of time. An illustration of thoroughly stable motion in which the effect of a disturbance is not 'periodic,1 is presented by a particle sliding down an inclined groove under the action of gravity. To take the simplest case, we may consider a particle sliding down along the lowest straight line of an inclined hollow cylinder. If slightly disturbed from this straight line, it will oscillate on each side of it perpetually in its descent, but not with a uniform periodic motion, though the durations of its excursions to each side of the straight line are all equal.
807. A very curious case of stable motion is presented by a particle constrained to remain on the surface of an anchor-ring fixed in a vertical plane, and projected along the great circle from any point of it, with any velocity. An infinitely small disturbance will give rise to a disturbed motion of which the path will cut the vertical circle over and over again for ever, at unequal intervals of time, and unequal angles of the circle; and obviously not recurring periodically in any cycle, except with definite particular values for the whole energy, some of which are less and an infinite number are greater than that which just suffices to bring the particle to the highest point of the ring. The full mathematical investigation of these circumstances would afford an •excellent exercise in the theory of differential equations, but it is not necessary for, our present illustrations.
308. In this case, as in all of stable motion with only two degrees of freedom, which we have just considered, there has been stability throughout the motion; and an infinitely small disturbance from any point of the motion has given a disturbed path which intersects the undisturbed path over and over again at finite intervals of time. But, for the sake of simplicity, at present confining our attention to two degrees of freedom, we have a limited stability in the motion of an unresisted projectile, which satisfies the criterion of stability only at points of its upward, not of HS downward, path. Thus if MOPQ be the path of A projectile, and if at 0 it be disturbed by an infinitely small force cither way perpendicular to its instantaneous direction of motion, the disturbed path will cut the undisturbed infinitely near 4he point P where the direction of motion, is perpendicular to that at 0 >